Background: Seafarers in international trade are today recruited world-wide based on qualifications and costs. Health is another aspect. In this study, two cohorts of seafarers from the Philippines and Denmark undergoing pre-employment health examinations were compared. The purpose is to investigate differences in the outcome of the examinations and compare basic parameters. Materials and methods: Two cohorts of equal number of seafarers from the Philippines and Denmark were established. A total of 9,654 consecutive health examinations at a large clinic in the Philippines were compared with a group with the same size examined in a number of clinics in Denmark. The Filipino seafarers were screened according to different company standards whereas the Danish seafarers were examined according to statutory standards. Results: The age structure was different. Only 18% of seafarers from the Philippines were 45 years of age or above whereas almost 43% of the Danish seafarers were in this age category. Obesity was frequent in both cohorts although depending on the standard used as reference. Extreme obesity (body mass index, above 35) was 10 times more frequent among the Danish seafarers. A total of 4.4% of the Filipino seafarers were declared unfit whereas only 0.5% were found unfit among the Danish seafarers. Among the latter, 5.2% were found fit with limitations, which is a category not used in the Philippines. Conclusions: The two groups are inhomogeneous and the health examinations the seafarers underwent differ. Comparisons should be done with caution. The difference in the age distribution of the two groups of seafarers is important factor due to the strong impact of age on health. Obesity was of major concern in both groups, although there were more with severe overweight and especially with extreme overweight among the Danish seafarers. Smoking frequency seems to be on the same level. (Int Marit Health 2019; 70, 4: 210-215) 
INTRODUCTION
The maritime business is becoming increasingly globalised. Shipowners have their ships flagged where business is easiest. Crews are recruited internationally. Well-educated crews are found in many places round the world and nationality plays a minor role in many shipping companies [1] . Selection of crews is increasingly based on the total cost. Crew expenses depend on salaries and employment conditions. International salaries for highly qualified seafarers are becoming closer to each other, but considerable better employment conditions generally makes seafarers from Western countries more costly.
Health is an upcoming cost of seafarers. Health expenses in foreign ports, repatriation costs and claims have increased focus on this issue in some parts of the world. The insurance companies, in the maritime world named P & I Clubs, have responded to this and introduced programmes to avoid employing seafarers who potentially may be an economic burden [2] . Despite worldwide use of pre-employment health examinations [3] repatriation Henrik Lyngbeck Hansen, Glennda Canlas, Basic differences in the health profile of seafarers is common and the economic costs are high [4, 5] .
This study is a comparison of the basic results of pre-employment health examinations in one large clinic in the Philippines and in Denmark. The purpose is to compare the outcome of the examinations and compare basic parameters, including age structure, overweight and smoking habits, and identify weaknesses and strengths in the two groups of seafarers.
MATERIALS AND METHODS
a total of 9,654 consecutive health examinations from the large Halcyon Marine Healthcare Systems (Manila)a clinic serving a large number of manning agencies -were drawn from the clinics database and anonymised before analysed. The examinations were done in the period from 5 January 2015 to 29 December 2015. The health examinations were performed according to the standards of a number of manning agencies and shipping companies. The seafarers included were all examined for the first time in the Halcyon Marine Healthcare Systems. Their maritime history was not available. The examined seafarers were to work in the international maritime industry. a cohort of seafarers of similar size examined in Denmark was afterwards withdrawn from the Danish register on statutory health examinations performed in clinics in Denmark [6] . The examination is based on international guidelines [7]. The retrieval started with the newest recorded examination in 2015 and then going backwards until a total of 9,654 examinations were included. The Danish participants were residents in Denmark. The statutory Danish health examination only gives access to work on Danish registered ships. In both cohorts, a seafarer could only be included once.
as the system functions different in the two countries, there are also different outcomes of the examinations. In Denmark, seafarers may be "fit with limitations", which means they get permission to work in e.g. a limited geographical area, in certain positions or reduced length of the validity of the certificate. In the Philippines, the result is either you are fit or unfit. In some cases, the recorded result of the examination is "expired". This means that the process of the health examination was not finished within a certain time limit. Similar situations may occasionally occur in Denmark, but it is not recorded.
Body mass index (BMI) is used in this study to compare overweight. For Filipino seafarers, two different standards are used, namely an international standard and an asian standard. The international standard defines obesity as a condition with a BMI of 25 or above [8] . The asian standard defines BMI of 23 and above as obesity [9] . For Danish seafarers, only the international standard was applied. The international standard defines severe overweight when BMI reaches 30 or above. The asian standard defines severe overweight when BMI is 28 or above.
Information about smoking only exists in the Philippine data. a smoker was defined as a person who defined himself/herself as a smoker.
RESULTS

RESULTS Of THE ExAMINATION
The overall results of the health examinations are presented in Table 1 .
The age distribution of all seafarers in the two cohorts is presented in Table 2 .
The two groups of seafarers are in some aspects quite different in composition. There are many more working in catering and hotel jobs among the Filipino seafarers. To make the age distribution more comparable, the age distribution of seafarers working in traditional maritime positions on deck and in engine room is shown in Table 3 .
Chief engineers examined in Denmark had a mean age of 52.0 years (n = 329) and the same category examined in the Philippines (n = 183) had a mean age of 49.6 years.
Captains examined in Denmark had a mean age of 54.2 years (n = 1045) and the same category examined in the Philippines (n = 42) had a mean age of 48.4 years.
OvERwEIGHT
In Figure 1 , the percentage of seafarers with overweight is shown. The proportion of seafarers with a BMI exceeding The analysis of severe overweight is presented in Figure 2 . among the 941 Filipino seafarers with severe overweight (international standard), 28 were female. The results from the two cohorts have been compared for each age group using chi-square statistic. For all age groups except seafarers of 65 years of age and above the results are statistically significant (p-value < 0.00001). a total of 49 (0.5%, 3 females and 46 males) of the Filipino seafarers were extremely obese (BMI 35 and above). In comparison, there were SMOkING a total of 14.0% of the female seafarers and 32.0% of the male seafarers were recorded as smokers. Both among females and males, the highest rate were found in the age group 25-34 years. The percentage was 16.1% and 34.5%, respectively. For both genders, the lowest rate were seen among 18-24 years old seafarers, were the figures were 10.3% and 26.9%, respectively. among the male non-smokers, 55.2% were overweight whereas 58.5% of the smokers were overweight. Male seafarers with severe overweight had a smoking frequency of 10.8% whereas 9.6% of the non-smokers were overweight.
Smoking rates between deck and engine officers and deck and engine ratings were compared and the results are shown in Table 4 . The difference between officers and rating is significant at p < 0.01 (chi-square statistic).
DIABETES
In both countries, all seafarers are examined for the presence of diabetes. In the Philippines fasting blood glucose is measured and seafarers with elevated levels have to undergo an oral glucose tolerance test. at the initial screening, 295 out of 6592 (4.5%) had blood glucose levels of 7.0 mmol/l or above. In the age group 18-24 years, 0.8% blood glucose levels were 7.0 mmol/l or above, increasing to 16.5% in the age group 55-64 years.
In the Danish dataset, 262 (2.7%) of those who were declared fit were recorded as having diabetes. The type of diabetes was only recorded in 111 cases. among these 111 seafarers, ten had type 1 diabetes and the remaining 101 seafarers had type 2.
DISCUSSION
The present study is a comparison of basic data of two cohorts of seafarers from the Philippines and Denmark. No such studies seem to have been made earlier. Both represent seafaring countries of major importance and the crews are to some extent competing for the same positions in a globalised maritime business.
The Danish cohort may be seen as representative of the seafaring population in Denmark, but there are likely to be selection bias in the Filipino cohort. The seafarers in the two countries are subject to different regulations and the two groups differ in a number of ways. The Filipino seafarers have to meet a number of different standards and have been through a strong selection process in their career. a strong "healthy worker effect" can be expected [10] . The Philippine data only include health examinations performed in one clinic, but due to the fact that they are only seafarers examined for the first time in the clinic, it is likely that they are comparable to other Philippine seafarers. Few Danish seafarers are declared unfit and the Danish seafarers are therefore probably not exposed to the same selection pressure. In Denmark, there may although be a considerable self-selection due to health problems due to access to social benefits [11] . as the Danish cohort includes all seafarers examined in the country in the selected period, they are per definition representative of Danish seafarers. The results of the health examinations vary considerably in the two cohorts although the results are not fully comparable. among the Filipino seafarers, 2.3% never fulfilled the examination process, whereas all recorded Danish cases came to a conclusion. Danish examinations not completed may in some cases never been recorded.
The percentage of seafarers declared unfit was higher in the Philippines. The purpose of the examinations is different in the two countries, which is reflected in the results. The differences between the two groups cannot be interpreted as differences in the health condition in the two groups but more likely reflect the differences in two very different systems. The Filipino system is in principle an insurance-based system, where the employers want to reduce costs by avoiding potentially unhealthy seafarers [2] . There are variations in standards to be met from different manning agencies and shipowners. Seafarers from the Philippines are to work world-wide on long contracts. They are therefore to meet higher standards compared to other settings, e.g. Denmark, were limitations in field of work on board, area of trade and validity of the health certificate may be acceptable conditions. The Danish health examinations are based on a statutory based scheme with a limited insurance aspect and only fulfilling the minimum standards defined by International labour Organisation [5] . The health insurance of the seafarers is paid by the Danish government although the shipowners contribute. The shipowner may have a more limited interest in the health status of the employed compared to most other countries, where the shipowners are to pay the full costs.
The age distribution between the two groups of seafarers is remarkable. The overall difference in mean age is more than 5 years. The age distribution is influenced by a large proportion of seafarers employed in catering and hotel business. When looking at male seafarers working in the deck and engine compartments, the differences are even more pronounced and these seafarers are competing for the same positions. There are more than three times as many Danish seafarers in the age group 55-64 years. among captains and chief engineers, age differences are less, and the differences thus to some extent are likely to reflect differences in position the two nationalities in the maritime hierarchy. as burden of disease increases steeply with age [12] , the significant differences in age structure is from an economic point of view a big advantage to the Philippine seafarers. Health expenditures can be expected to be considerable lower making this group more competitive.
Seafarers of both nationalities showed high frequency of overweight although the Danish seafarers are statistically significant most overweight and thus have a higher risk of obesity related morbidity and mortality. The differences were more pronounced when looking at severe overweight. The Danish seafarers are known to have a considerable higher level of overweight compared to the rest of the population in Denmark [13] . The metabolic syndrome has been shown to be frequent among Danish seafarers. In a survey, one in four had the syndrome [14] .
about one third of the male seafarers from the Philippines were smokers. In a recent Danish survey, 30.6% were current smokers [15] . There is thus no evidence for marked differences for this risk factor. Diabetes and pre-diabetic conditions were common in both nationalities but the figures are not directly comparable. a steep increase in abnormal fasting blood glucose with age was seen among the Filipino seafarers. almost 3% of the fit Danish seafarers had a diagnosis of diabetes. according to international standards, type 1 diabetes should not be permitted to work at sea [7], but may be accepted according to Danish standards. The total number is likely to be low, and self-selection is likely to be important, as diabetes is more common in the Danish population than among the seafarers.
CONCLUSIONS
The present study show a major difference in the age distribution of the two groups, which may be the most important factor when evaluating differences in health between the two groups of international seafarers. Obesity was of major concern in both groups, although there were more people with severe overweight and especially with extreme overweight among the Danish seafarers. Smoking seems to be on the same level. The more strict health standards to be met in the Philippines are likely to create a more pronounced healthy worker effect. In conclusion, the risk of lifestyle-related disease is likely to be lower among the Filipino seafarers.
